The status of 732 children suffering from cerebral palsy from the South East Thames region (births from 1970-9) 
inflated. A postmortem examiation was known to have been performed in 23 cases, but the recorded information was in some cases limited to a 'terminal event'. The importance of good data on the death certificate, and the significance of published national statistics, need to be communicated to all those involved in the certification process if cerebral palsy and other chronic conditions, which raise the relative risk of death, are not to be under-represented.
were male and 312 were female, were traced again in 1988, mainly through the National Health Service Central Register (NHSCR) at Southport. By the end of 1989, 73 children (47 boys and 26 girls) were known to have died, at ages ranging from 4 weeks to 15-8 years. Survival analysis is published elsewhere. 4 Copies of the death certificates have been received from NHSCR for the 73 cases who have died. These show the certified cause of death and any causes antecedent to it in part I of the certificate, contributory cause(s) in part II, and the coded underlying cause of death using the International Classification of Disease (ICD) 9th revision which is selected according to international coding procedures. table 2 ).
Results
The presentation of these figures is complicated by two factors: firstly, three cases (314, 540, and 740), all of whom died at ages less than 7 years (the diagnoses on the death certificate being spastic diplegia, spastic quadriplegia, and quadriparesis,) were allocated the underlying cause code 344-(other paralytic syndromes) for reasons that are not apparent to us; these cases are classed as having a mention of cerebral palsy on the death certificate. Secondly, two cases (964 and 965) who died aged 4 and 5 weeks were ascertained by means of a search by OPCS using underlying cause coding, but the cause was given as 'cerebral birth anoxia'; these two cases have been counted as having a mention of cerebral palsy in order to avoid confusion. In some cases, the information provided on the death certificate appears to conflict with data obtained from other sources. In one case, a 1 year old child said by the attendant clinician to be suffering from hypotonic cerebral palsy, the cause of death 'certified after postmortem without inquest' was given as inhalation of vomit in association with neuromuscular disease (coded 3589: myoneural disorders-unspecified). However, from another source we were told that at postmortem examination the doctor found 'no histological evidence of muscle disease'. One must assume that the results of the histological examination were not available at the time of certification.
POSTMORTEM EXAMINATIONS
In 23 of the 73 cases (32%) it was apparent from the copy of the death certificate supplied to us that a postmortem examination had taken place. This was usually because after the name of the certifier appeared the phrase 'after postmortem without inquest'. In one case (396), an accidental death, an inquest had taken place, but the death certificate was not particularly informative. In most cases the box containing the information about whether or not a postmortem examination had been performed had been obscured before the copy was sent to us, so we are not able to be certain that the remaining 49 cases had been certified without necropsy.
In eight (35%) of the 23 cases known to have had a postmortem examination the underlying cause of death was given as infantile cerebral palsy (343-), and there was a mention of some form of cerebral palsy in four additional cases, hence cerebral palsy appeared on 12 (52%) of certificates in this group. This contrasts with the 49 cases not known to have had a postmortem examination: only eight (16%) had the underlying cause coded as 343-, but a total of 33 (67%) had a mention of cerebral palsy on the death certificate.
In other respects also, the death certificates issued after postmortem examination are rather less informative than those where a postmortem examination is not mentioned. Particularly disappointing is the fact that in four cases a single Evans, Alberman respiratory cause of death is given with no mention of any other condition. The sole certified causes and approximate age at death of these cases are as follows: lobar pneumonia (14 years), bronchopneumonia (12 years), viral pneumonitis (8 years) , and acute bronchiolitis (14 months). We have no clinical data on the 8 year old child, owing to follow up difficulties caused by his mother's remarriage, but the other three cases are known to have been both mentally and physically handicapped.
Discussion
It is the inability to obtain from published data either an estimate of the mortality associated with cerebral palsy, or a true picture of the causes of death across the whole range of affected individuals, which highlights the need for an examination of deaths from population based studies.
The under-representation of chronic 'nonfatal' diseases in mortality statistics is well recognised,1 2 and many of the reasons given are relevant to cerebral palsy. The balance might be redressed in part by a change to multiple cause coding, as discussed by Israel et al who comment5: 'Although the underlying cause of death is conceptually easy to understand and is a well-accepted measure of mortality, often it does not convey the complexity of the reported medical conditions at the time of death. Because most deaths are the result of more than one disease entity, a single underlying cause excludes much useful information on intervening, contributory, and even concurrent conditions'.
The practitioners who complete the death certificates, however, may be unaware of the effect that apparently trivial differences in their mode of expression may have on the categorisation of underlying cause. This problem is discussed by Leadbetter, who concludes that death certificates are completed imprecisely or inaccurately 'because of ignorance of, or failure to apply, the principles of death certification and not because relevant information is lacking.6
On 28 death certificates (38%) there was no mention of any form of cerebral palsy or cerebral birth anoxia, and hence even multiple cause coding would not allow these cases to be ascertained by means of death certificate data. Cerebral palsy is more likely to be mentioned on the death certificate if the child dies in the first few years of life; it is mentioned in less than half the cases dying aged 10 years or more. Most of the children in the study (90%) are still alive, and now aged between 10 and 20 years. It remains to be seen if the proportion of death certificates containing a mention of cerebral palsy continues to decline with age.
Underlying cause coding using ICD code 343-(infantile cerebral palsy) would identify only 22% of cases. One could improve the yield by-searching using a greater variety of codes including ICD code 344-(other paralytic syndromes), which was unfortunately used for 7% of the cases where some form of cerebral palsy was mentioned. If cases coded under this and several other central nervous system categories (microcephaly, meningitis, encephalitis, and cerebral degeneration) had been reviewed manually it would have been possible to pick up nine of the cases not coded 343-but with some sort of cerebral palsy mentioned on the death certificate. This would predict a yield of 25 cases (35%) using underlying cause coding enhanced by manual review, which is hardly encouraging.
The fact that in 78% of cases a respiratory (or cardiorespiratory) cause of death was mentioned on the death certificate will come as no surprise to those who are in day to day contact with the severely affected individuals who account for most of the 73 documented deaths. However, the number of cases in which a respiratory illness is coded as the underlying cause of death must be of some concern. While the very young and the very old may succumb to respiratory infections, deaths from such causes in adolescence are relatively uncommon, and the fact that certificates are considered adequate without additional information is surprising.
In January 1984 there was a significant change in the guidance to OPCS coders in the use of World Health Organisation rule 3.7 This was in order to prevent certain 'terminal events' (for example, bronchopneumonia, pneumonia, or cardiac arrest) recorded as the only cause of death in part I of the death certificate being coded as the 'underlying cause of death' if the presence of a major disease was recorded in part II. This is a logical way of preventing underrecording, especially of chronic conditions which raise the relative risk of death but which clinicians may be reluctant to cite as 'the' cause of death. However, this change will not achieve its desired effect if the only cause of death appearing on the death certificate is a 'terminal event' such as bronchopneumonia.
It is discouraging to find that this is more likely to happen in cases where the death certificate is stated to have been completed after a postmortem examination. It appears that those responsible for assigning a cause in some postmortem cases are content to limit the expression of their findings to a 'terminal event', even in a few cases giving a detailed description of the nature and extent of the respiratory involvement while neglecting to record the frailty or distortion of the rest of the body associated with many years of immobility, which probably rendered the individual susceptible to a respiratory death. We would not wish to undervalue the use of a postmortem examination to shed light on conditions which had not been elucidated during life.8 However, if the pathologist seeks only to demonstrate the presence of bronchopneumonia, or omits relevant necropsy findings, the cause of death given may be more misleading than an informed guess from the attendant c.lnician.
The consequence of such inadequacy of information is that the number of deaths from respiratory causes in children and adolescents is being inflated by deaths that should be attributed to other causes; the corollary is that the number of deaths from conditions that cause major physical and/or mental handicap is likely to be an underestimate. Duley Improvements in quality of information during life, and after death, would lead to benefits for those suffering from a wide range of conditions. It would also prevent misleading conclusions being drawn from inadequate national statistics. It is time for greater effort and, where necessary, finance, to be directed towards strengthening the weak points in the system. The 10th revision of the International Classification of Diseases with new coding rules and recommendations, scheduled to come into operation in 1993, may be regarded as an advance, but will only work if the aims and intentions are fully communicated to all those involved in the certification process. Meanwhile it is important to emphasise the distinction between 'certified' cause of death and 'the' cause, or more often causes, of death, in children and adults suffering from chronic conditions including cerebral palsy.
